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HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains information

that can be applied in managing farms,
woodlands, and wildlife areas; in selecting sites
for roads, ponds, buildings, and other struc-
tures; and in judging the suitability of tracts
of land for farming, industry, recreation, and
residential development.

Locating Soils

All the soils of Outagamie County are shown
on the detailed map at the back of this publica-
tion. This map consists of many sheets made
from aerial photographs. Each sheet is num-
bered to correspond with a number on the Index
to Map Sheets.

On each sheet of the detailed map, soil areas
are outlined and are identified by symbols. All
areas marked with the same symbol are the
same kind of soil. The soil symbol is inside the
area if there is enough room; otherwise, it is
outside and a pointer shows where the symbol
belongs.

Finding and Using Information

The “Guide to Mapping Units” can be used
to find information. This guide lists all the soils
of the county in alphabetic order by map sym-
bol and gives the capability classification and
woodland ordination symbol of each. It also
shows the page where each soil is described and
the page for the capability unit in which the
soil has been placed.

Individual colored maps showing the relative
suitability or degree of limitation of soils for
many specific purposes can be developed by
using the soil map and the information in the
text. Translucent material can be used as an

overlay over the soil map and colored to show
soils that have the same limitation or suit-
ability. For example, soils that have a slight
limitation for a given use can be colored green,
those with a moderate limitation can be colored
yellow, and those with a severe limitation can
be colored red.

Farmers and those who work with farmers
can learn about use and management of the
soils from the soil descriptions and from the
discussions of the capability units and wood-
land groups.

Foresters and others can refer to the section
“Woodland Management and Productivity” and
“Windbreaks and Environmental Plantings”
where the soils of the county are grouped
according to their suitability for trees.

Wildlife managers and others can find infor-
mation about soils and wildlife in the section
“Wildlife Habitat.”

Community planners and others can read
about soil properties that affect the choice of
sites for nonindustrial buildings and for rec-
reation areas in the sections “Engineering”
and “Recreation.”

Engineers and builders can find, under
“Engineering” and “Soil Properties” tables
that contain test data, estimates of soil prop-
erties, and information about soil features that
affect engineering practices.

Scientists and others can read about the soils
in the section “Formation and Classification of
the Soils.”

Newcomers in Outagamie County may be
especially interested in the section “General
Soil Map,” where broad patterns of soils are
described. They may also be interested in the
information about the county given at the
beginning of the publication and in the section
“Environmental Factors Affecting Soil Use.”
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2 SOIL SURVEY

General Soil Map

The general soil map at the back of this publication
shows, in color, the soil associations in the survey area.
A soil association is a unique natural landscape that
has a distinct pattern of soils and of relief and drain-
age. Typically, a soil association consists of one or more
major soils and some minor soils. It is named for the
major soils. The soils making up one association can
oceur in other associations but in a different pattern.

The general soil map provides a broad perspective of
the soils and landscapes in the survey area. It provides
a basis for comparing the potential of large areas for
general kinds of land use. Areas that are, for the most
part, suited to certain kinds of farming or to other land
uses can be identified on the map. Likewise, areas of
soils having properties that are distinctly unfavorable
for certain land uses can be located.

Because of its small scale, the map does not show the
kind of soil at a specific site. Thus, it is not suitable for
planning the management of a farm or field or for
selecting a site for a road or building or other struc-
ture. The kinds of soil in any one association differ
from place to place in slope, depth, stoniness, drainage,
or other characteristics that affect their management.

The seven soil associations in Outagamie County are
described in the pages that follow,

The soil associations and their delineations on the
g‘enera‘1 soil map in this survey do n9t' f‘ully agree Wi“}

adjacent counties. Some differences result from im-
provements in the system of classifying soils, parti-
cularly in modifications or refinements in concepts of
soil series. Other differences from previously published
surveys are the pattern of occurrence of some of the
major soils and the range in slope that is permitted
within some associations described in this survey.
Finally, because general soil maps now have more varied
uses, the map in this survey is more precise and
detailed.

1, Hortonville-Symco association

Well drained and somewhat poorly drained, nearly
level to steep, medium textured and moderately coarse
textured, moderately permeable or moderately slowly
permeable soils that are underlain mainly by calcareous
loam or clay loam glacial till

This association consists of nearly level to steep
soils on glacial till plains. It makes up about 30 percent
of the county. It consists of about 49 percent Horton-
ville soils, 28 percent Symco soils, and about 23 per-
cent minor soils (fig. 1).

Hortonville soils are well drained and gently sloping
to steep and are on till plains. The surface layer is silt
loam or fine sandy loam. The subsoil is silty clay loam.
The substratum is heavy loam to a depth of about 60
inches except in the Hortonville, limestone substratum
sg\ils, which are underlain by limestone at a depth of
ALy Ay <2, J . e 5 . s o
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4 SOIL SURVEY

ville, Kewaunee, Manistee, Poygan, and Suamico soils.
The very poorly drained Suamico soils and the poorly
drained Poygan soils are in depressions. Briggsville and
Kewaunee soils are intermingled with Winneconne soils
on till plains. Allendale and Manistee soils are in areas
wllllere there is a 20- to 40-inch sandy mantle over glacial
till.

Most of the crops commonly grown in the county do
well on soils of this association. Fertility is moderate
to high, and available water capacity is moderate. The
main concerns of management are controlling erosion,
maintaining tilth, and improving drainage.

Most of this association is used for crops or pasture.
Very steep soils and poorly drained and very poorly
drained soils remain in woodland or, where cleared, are
used for permanent pasture. The major enterprise is
dairy farming, The major soils in this association have
severe limitations for rural home development.

3. Carbondale-Keowns-Cathro association

Very poorly drained and poorly drained, nearly level,
organic and medium textured, moderately slowly per-
meable to moderately rapidly permeable soils that are
underlain by lacustrine silt and fine sand, organic mate-
rial, or loamy sediments

This association consists of nearly level soils in de-

pressional areas and drainageways. It makes up about
16 percent of the county. It consists of about 40 percent
Carbondale soils, 30 percent Keowns soils, 10 percent
Cathro soils, and 20 percent minor soils (fig. 3).

Carbondale soils are very poorly drained and nearly
level. They are in depressions in glacial lake basins and
drainageways. They are organic soils that are more
than 51 inches thick.

Keowns soils are poorly drained and nearly level.
They occupy depressions in glacial lake basins. The sur-
face layer is silt loam. The subsoil is fine sandy loam.
The substratum to a depth of about 60 inches is silt and
fine sand.

Cathro soils are very poorly drained and nearly level.
They are in depressions in glacial lake basins and
drainageways. They are organic soils that are under-
lain by silt loam.

Minor soils in this association are Lobo, Markey,
Pella, Poygan, Rondeau, and Suamico soils. The very
poorly drained Lobo, Markey, Rondeau, and Suamico
soils are in glacial lake basins and depressions. Pella
and Poygan soils are in depressions on till plains.

Most areas of this association remain in swamp wood-
land and are used for wildlife habitat or are idle.
Drained areas are used for crops, sod farming, or per-
manent pasture. Lobo soils are a good source of sphag-

Figure 3.—A typical landscape of the Carbondale-Keowns-Cathro association, which is sunited to wildlife habitat.
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Figure 4.—Relationship of landscape and underlying material to soils in association 5.

num moss. The major soils in this association have
severe limitations for most nonfarm uses.

4. Shiocton-Nichols association

Somewhat poorly drained and moderately well drained,
nearly level and gently sloping, medium textured and
moderately coarse textured, moderately permeable soils
that are underlain mainly by calcareous silt and very
fine sand

This association consists of nearly level and gently
sloping soils in relatively flat old glacial lake basins and
on river bottom land. It makes up about 12 percent of
the county. It is about 40 percent Shiocton soils, 20
percent Nichols soils, and 40 percent minor soils.

Shiocton soils are somewhat poorly drained and
nearly level and gently sloping. They are in lacustrine
basins. The surface layer is silt loam. The subsoil is silt
loam and very fine sandy loam. The substratum is
stratified silt and very fine sand to a depth of about 60
inches. Shiocton clayey substratum soils are underlain
by clay at a depth of 40 to 60 inches.

Nichols soils are moderately well drained and nearly
level and gently sloping. They are on glacial lake plains.
The surface layer and subsoil are very fine sandy loam.
The substratum is stratified silt and very fine sand to
a depth of about 60 inches. Nichols clayey substratum
soils are underlain by clay at a depth of 40 to 60 inches.

Minor soils in this association are Grays, Keowns, and

Mundelein soils. The poorly drained Keowns soils are in
low-lying depressions. The somewhat poorly drained
Mundelein soils are intermingled with Shiocton soils.
The moderately well drained and well drained Grays
soils are intermingled with Nichols soils.

Corn, small grain, hay crops and specialty crops,
such as cabbage and cauliflower, grow well on the soils
of this association. Fertility and available water ca-
pacity are moderate. The main concerns of manage-
ment are improving drainage, maintaining fertility,
and protection from periodic floods.

Most of this association is used for cultivated crops,
but wet soils remain in woodland and are used for
wildlife habitat. The main enterprises are dairy farming
and the growing of cash crops. The major soils of this
association have severe limitations for most nonfarm
uses.

5. Onaway-Solona association

Well drained to somewhat poorly drained, nearly level
to moderately steep, medium textured, moderately per-
meable soils that are underlain by calcareous loam or
sandy loam glacial till

This association consists of nearly level to moderately
steep soils on glacial till plains. It makes up about 12
percent of the county. It is about 50 percent Onaway
s%ils, 3)0 percent Solona soils, and 20 percent minor soils
(fig. 4).
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Onaway soils are well drained and gently sloping to
moderately steep. They are on till plains. The surface
layer is loam. The subsoil is fine sandy loam and clay
loam. The substratum is loam to a depth of about 60
inches.

Solona soils are somewhat poorly drained and nearly
level and gently sloping. They are on till plains. The
surface layer is silt loam, and the subsoil is loam. The
substratum is loam to a depth of about 60 inches.

Minor soils in this association are Angelica, Kolberg,
and Menominee soils. The poorly drained Angelica soils
are in low-lying potholes and drainageways. Menominee
soils are in areas where there is a sandy overburden.
Kolberg soils are in areas where limestone bedrock is
at a moderate depth.

Most of the crops commonly grown in the county do
well on soils of this association. Fertility and available
water capacity are moderate. The main concerns of
management are controlling erosion and removing ex-
cess water from depressional areas.

Most of this association is used for crops, but many
areas are used for permanent pasture or remain in
woodland. The soils are very productive for woodland
crops. The major enterprise is dairy farming. The major
soils in this association have severe limitations for
septic tank absorption fields and many other nonfarm
uses.

6. Menominee-Grays-Rousseau association

Well drained and moderately well drained, nearly level
to sloping, coarse textured and medium textured, mod-
erately permeable to rapidly permeable soils that are
underlain by lacustrine silt loam and very fine sand,
windblown fine sand, or sandy loam glacial till

This association consists of nearly level soils in glacial
lake basins or on outwash plains and of gently sloping
to steep soils on outwash ridges or glacial till plains. It
makes up about 8 percent of the county. It is about 20
percent Menominee soils, 10 percent Grays soils, 10 per-
cent Rousseau soils, and 60 percent minor soils.

Menominee soils are well drained and gently sloping
and sloping and are on till plains. The surface layer is
loamy fine sand. The subsoil is fine sand in the upper
part and clay loam in the lower part. The substratum
is sandy loam to a depth of about 60 inches.

Grays soils are well drained and moderately well
drained and nearly level and gently sloping. They are
in glacial lake basins. The surface layer is silt loam. The
subsoil is silty clay loam and silt loam. The substratum,
to addepth of about 60 inches, is silt loam and very fine
sand.

Rousseau soils are well drained and moderately well
dr{{nzd and gently slopin cystri ezksins

el ~rariid rrisd i

greatly. Some of the soils are well suited to all crops
commonly grown in the county; others are better suited
to woodland or wildlife habitat. Fertility and available
water capacity range from low to high. The main con-
cerns of management are controlling erosion and soil
blowing, removing excess water, and conserving soil
moisture.

Much of this association borders and is farmed along
with the well defined, more uniform associations of the
county. The well drained soils that remain in woodland
are commonly used for rural home development, for
which they have only slight or moderate limitations.
The sandier soils are a good source of sand and gravel.

7. Wainola-Deford-Rousseau association

Poorly drained to well drained, nearly level and gently
sloping, coarse textured, rapidly permeable soils that
are dunde'rlam by windblown fine sand or lacustrine fine
san

This association consists of nearly level and gently
sloping soils in lacustrine basins and on outwash plains.
It makes up about 5 percent of the county. It is about
40 percent Wainola soils, 20 percent Deford soils, 15
?grceél)t Rousseau soils, and 25 percent minor soils

g.5).

Wainola soils are somewhat poorly drained and nearly
level and gently sloping. They are in lacustrine basins
and on outwash plains. The surface layer is loamy fine
sand, and the subsoil is fine sand. The substratum is fine
sand to a depth of about 60 inches.

Deford soils are poorly drained and nearly level and
are in lacustrine basins. The surface layer is loamy fine
sand, and the substratum is fine sand.

Rousseau soils are well drained and moderately well
drained and gently sloping. They are in lacustrine
basins and on outwash plains. The surface layer is
loamy fine sand, and the subsoil is fine sand. The sub-
stratum is fine sand to a depth of about 60 inches.

Minor soils in this association are Boyer, Keowns,
Markey, and Shawano soils. Keowns soils are inter-
mingled with Deford soils throughout the association.
The organic Markey soils are in very poorly drained
depressions, Shawano and Boyer soils are scattered
throughout the association. Shawano soils formed in
windblown sandy deposits and Boyer soils formed in
outwash deposits on ridges.

Corn and small grain are grown in areas that are
drained. Specialty crops, such as cabbage and cauli-
flower, do well on the nearly level, somewhat poorly
drained soils. The main concerns of management are
removing excess water and protecting the soil from
blowing. The better drained soils are droughty.

Most of this association remains in woodland or wet-

ST Py
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Most mapping units include small, scattered areas of
soils other than those that appear in the name of the
mapping unit. Some of these soils have properties that
differ substantially from those of the dominant soil or

manage-

structure; very friable; many roots; black
(10YR 2/1) coatings on vertical faces of
peds; slightly acid; clear smooth bound-
ary.
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TABLE 1.—Acreage and proportionate extent of the soils—Continued

s;un?tl))ol Soil name Acres | Percent syl\f:t?ol Soil name Acres | Percent

WhnA Winneconne silty clay loam, 0 to 2 ZtA Zittau silty clay loam, 0 to 3
percent slopes —______________ 6,600 1.6 1,100 0.3

WhnB Winneconne silty clay loam, 2 to 6 4,441 1.
percent slopes 12,500 3.1

WnC2 Winneconne silty clay loam, 6 to 12 Total 406,016 100.0
percent slopes, eroded ——_____._ 720 0.2

! Less than 0.1 percent.

Most areas of this soil are used for crops or pasture, C—29 to 60 inches; reddish brown (5YR 5/_4)
and some areas remain in woodland. This soil is suited loam; common medium distinct pinkish
to corn, oats, and water-tolerant grasses and legumes. gray (7.5YR 6/2) and strong. brown
g ) 'L T 72 Al j’7 » K ag] n s . 2vm.
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Most areas of these soils are used for permanent pas-
ture, and some are cultivated.

Representative profile of Bellevue silt loam, on un-
cultivated river bottom land 1,410 feet east and 2,530
feet north of the southwestern corner of sec. 32, T. 22
N,R.19E.

A1—0 to 12 inches; dark brown (7.5YR 3/2) silt
loam; moderate fine granular structure;
very friable; many roots; mildly alkaline;
clear smooth boundary.

B2—12 to 28 inches; dark reddish brown (5YR
3/4) heavy loam, light brown (7.5YR
6/4) dry; weak medium subangular
blocky structure; very friable; many
roots; few dark brown (7.5YR 4/4) sand
lenses; weakly stratified; mildly alka-
line; gradual smooth boundary.

B3—28 to 35 inches; reddish brown (5YR 4/4) silt
loam; weak medium and coarse subangu-
lar blocky structure; very friable; few
roots, weakly stratified; mildly alkaline;
gradual smooth boundary.

C1—35 to 50 inches; reddish brown (5YR 4/4)
heavy sandy loam; massive; very friable;
weakly stratified ?,o

ﬁ‘.o.

In a representative profile the surface layer is black
silt loam about 7 inches thick. The subsurface layer is
grayish brown mottled silt loam about 3 inches thick.
The subsoil is brown mottled loam about 14 inches
thick. Light gray consolidated limestone bedrock ex-
tends to a depth of about 60 inches or more.

Bonduel soils have low available water capacity and
moderate permeability.

Most areas of these soils are cultivated and used for
all crops commonly grown in the county.

Representative profile of Bonduel silt loam, 0 to 3
percent slopes, in a woodlot 1,056 feet south and 2,560
{fetl év%st of the northeastern corner of sec. 17, T. 21 N,

Al1—0 to 7 inches; black (10YR 2/1) silt loam;
moderate fine granular structure; very
friable; many roots ; neutral ; clear smooth
boundary.

A2—7T to 10 inches; grayish brown (10YR 5/2)
silt loam; few fine distinet yellowish
brown (10YR 5/6) mottles; weak thin
platy structure parting to moderate fine
subangular blocky; very friable; many
roots; few fine promine]nt black (10YR

oL £ ‘4 Ve 30
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Manawa soils. They are underlain by limestone bedrock structure; firm; few thin patchy clay films

that Manawa and Symco soils lack. i on faces of peds; neutral; clear wavy
BnA—Bonduel silt loam, 0 to 3 percent slopes. This boundary.

nearly level and gently sloping soil is on glacial till B3—29 to 33 inches; reddish brown (5YR 4/3)

plains which are underlain by limestone bedrock at a silty clay; weak fine subangular blocky

denth of 20 to 4() ipches Most are i ular i aStrnetnre n f oft, accnmplations
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percent slopes, in a cultivated field 1,050 feet north and
100 feet east of the southwestern corner of sec. 15, T.
22N,,R. 15 E.

Ap—0 to 7 inches; brown (10YR 4/3) loamy sand;
weak medium granular structure; very
friable; few roots; neutral; abrupt smooth
boundary.

B1—7 to 14 inches; brown (7.5YR 5/4) loamy
sand; weak medium subangular blocky
structure; very friable; neutral; clear
wavy boundary.

B2t—14 to 28 inches; reddish brown (5YR 4/4)
sandy loam; moderate medium subangu-
lar blocky structure; very friable; clay
bridging between sand grains; slightly
acid; abrupt wavy boundary.

IIC—28 to 60 inches; brown (7.5YR 4/4) coarse
sand; single grained; loose; slightly acid.

The solum is 20 to 30 inches thick. It ranges from
medium acid to neutral, and the substratum ranges
from slightly acid to neutral.

The A horizon is dark grayish brown, very dark gray-
ish brown, or dark brown. The B horizon is dominantly
sandy loam or light sandy clay loam but includes thin
horizons of loamy sand. The C horizon is typically
medium and coarse sand but ranges to fine gravel and
coarse sand. In some places there is a 14- to 1-inch band
of loamy sand in the C horizon.

In most areas these soils lack free carbonates in the
IIC horizon, and they contain less coarse material than
is common for the series. These differences dg

noY, e

some very small areas of soils that have a clayey
substratum.

This soil has low natural fertility and low organic-
matter content. Effective root penetration is limited by
the depth to sand. Runoff is slow. This soil is moderately
droughty and is subject to soil blowing. Erosion is a
moderate hazard. Practices such as minimum tillage,
using shelterbelts, plowing under organic matter, and
proper fertilization help control erosion.

Most areas of this soil are used for small grain and
hay, but some are in permanent pasture or woodland.
This soil is suited to most crops commonly grown in
the county. Capability unit IIle-7; woodland group 2s.

BrD2—Boyer loamy sand, 12 to 20 percent slopes,
eroded. This moderately steep soil is on hillsides on
outwash ridges. Most areas are long and narrow and
range from 3 to 30 acres in size. This soil has a thinner
surface layer and subsoil than the soil described as
representative of the series.

Included with this soil in mapping are small areas of
Casco and Shawano soils. Also included are some
severely eroded areas of Boyer soils.

This soil has low natural fertility and low organic-
matter content. The effective root zone is limited by the
depth to sand. Runoff is medium. This soil is moderately
droughty and subject to blowing. Erosion is a severe
hazard. Maintaining a good cover crop is necessary to
control erosion.

Most areas of this soil are in permanent pasture or
woodland, but some are used for crops. This soil is
sujted tq | nd pasture byt i uited to r
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blocky structure; firm; thin patchy clay
films; medium acid; many roots; clear
smooth boundary.

to 21 inches; brown (7.5YR 4/4) silty
clay ; moderate medium subangular blocky
structure; firm; medium continuous clay
films; medium acid; few roots; clear
smooth boundary.

to 27 inches; brown (7.5YR 4/4) silty
clay; weak medium subangular blocky
structure; firm; thin patchy clay films;
slightly acid; few roots; gradual smooth
boundary.

C—27 to 60 inches; brown (7.5YR 4/4) silty clay
loam ; massive; firm; evidence of platiness
due to original deposition; slight effer-
vescence; mildly alkaline.

The solum is generally 24 to 32 inches thick, but
ranges from 24 to 40 inches. The A horizon is strongly
acid or medium acid. The B horizon is slightly acid to
moderately alkaline. The C horizon is mildly alkaline or
moderately alkaline.

The Ap or Al horizon is black, very dark grayish
brown, or very dark brown and ranges from 4 to 9
inches in thickness. In some places, the C horizon is
stratified with silt loam. It has slight or strong effer-
vescence in solution with hydrochloric acid.

Briggsville soils are near Hebron and Mosel soils.
They contain more clay than Hebron and Mosel soils
and are better drained than Mosel soils.

BtA—DBriggsville silt loam, 0 to 2 percent slopes.
This nearly level soil is on lacustrine plains. Areas are
irregular in shape and range from 5 to 240 acres in
size, This soil has a thicker surface layer than the soil
described as representative of the series.

Included with this soil in mapping are a few areas of
gently sloping Briggsville soils and small areas of
Manawa soils.

This soil has high natural fertility and low organic-
matter content. The effective root zone is deep. Runoff
isl s}llow. This soil is relatively easy to maintain in good
tilth.

Most of this soil is used for crops. It is well suited
to all crops commonly grown in the county. Capability
unit IIs-7; woodland group 2c,

BtB—DBriggsville silt loam, 2 to 6 percent slopes.
This gently sloping soil is on lacustrine plains. Most
areas are irregular in shape and range from 5 to 320
acres in size. This soil has the profile described as repre-

septative of the sexigs.

B2t—15

B3t—21

Carbhondale Series

The Carbondale series consists of very poorly drained,
nearly level, organic soils in large basins or glacial de-
pressions. These soils formed under a mixed forest of
white-cedar, tamarack, and soft maple in highly de-
composed herbaceous organic deposits.

In a representative profile the organic layer is more
than 60 inches thick. It is black and very dark brown
muck in about the upper 34 inches, very dark brown
peaty muck in the middle 22 inches, and very dark
bro:vn muck with bands of dark gray marl in the lower
part.

Carbondale soils have very high available water
capacity. Permeability is moderately slow in the upper
parz and moderate to moderately rapid in the lower
part.

Most of these soils are undrained and remain in
woodland. Drained areas are used mainly to grow
specialty crops.

Representative profile of Carbondale muck, in a
woodlot 100 feet north and 1,520 feet east of the
southwestern corner of sec. 10, T. 24 N., R. 17 E.

0Oal—0 to 10 inches; black (10YR 2/1) broken
face and rubbed sapric material ; less than
5 percent fiber, a trace when rubbed;
moderate fine granular structure; non-
sticky; predominantly herbaceous fibers;
neutral; clear smooth boundary.

0a2—10 to 34 inches; very dark brown (10YR
2/2) broken face and rubbed sapric ma-
terial; less than 5 percent fiber, a trace
when rubbed; moderate fine granular
structure; nonsticky; predominantly her-
baceous fibers; neutral; abrupt smooth
boundary.

Oe—34 to 56 inches; very dark brown (10YR 2/2)
broken face and rubbed hemic material;
about 30 percent fiber, about 20 percent
rubbed; weak fine granular structure;
nonsticky; predominantly herbaceous fi-
bers; slightly acid; clear smooth bound-

ary.
0a3—56 to 60 inches; very dark brown (10YR
2/2) broken face and rubbed sapric ma-
terial; less than 5 percent fiber, a trace
when rubbed; massive; bands of dark
gray (5Y 4/1) marl up to 2 inches thick
throughout; nonsticky; predominantly
herbaceous fibers; neutral.
mh A (\Y;g‘y;g (;'nn()s'+an‘ ‘f- +thnm }'\? iv\n]no
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soils are less acid and have a lower fiber content than
Lobo soils,

Ca—Carbondale muck. This is a nearly level soil in
wet positions along lakes or stream valleys and pockets
on till plains. Areas are irregular in shape and range
from 3 to 1,280 acres in size. Slopes are 0 to 2 percent.

Included w1th this soil in mapping are small areas of
shallower organic soils. Also included are some areas
that have a higher fiber content than is typical of the
series, and some gently sloping Carbondale soils.

This soil has low natural fertility and very high
organic-matter content. The effective rootlng depth is
limited by the water table. Runoff is very slow to
ponded. Ponding of water occurs frequently because
the water table is at or near the surface. Drained
areas are subject to soil blowing and burn easily. There
is a hazard of frost damage to crops that are grown
on this soil. Open-ditch drainage or tile drainage can be
used to remove excess water,

_loam, sandy clay X lo A

tinuous clay films on faces of peds; neu-
tral; clear wavy boundary.

IIB3t—15 to 19 inches; reddish brown (5YR 4/4)
light sandy loam ; weak medium subangu-
lar blocky structure; very friable; many
roots; clay bridging; about 25 percent
coarse sand and gravel; mildly alkaline;
clear wavy boundary.

IIC—19 to 60 inches; yellowish brown (10YR 5/4)
sand and gravel ; single grained ; loose ; vi-
olent effervescence; moderately alkaline.

The solum is 10 to 20 inches thick. Some profiles
have 15 to 25 percent gravel in the solum. The A
horizon is medium acid to neutral, the B horizon is
medium acid to mildly alkaline, and the C horizon is
mildly alkaline or moderately alkaline.

The A horizon is black or very dark grayish brown
and typically is 8 to 5 inches thick. The B horizon is

laye
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CcD2—Casco loam, 12 to 20 percent slopes, eroded.
This moderately steep soil is on morainic ridges. Most
areas are long and narrow and range from 3 to 40 acres
in size. This soil has a thinner solum than the soil
described as representative of the series.

Included with this soil in mapping are small areas of
sloping Casco soils and a few areas that are severely
eroded.

This soil has low natural fertility and low organic-
matter content. The effective rooting depth of many
crops is limited by the underlying sand and gravel. Run-
off is rapid. Erosion is a severe hazard, and drought is
a moderate hazard.

Most areas of this soil remain in woodland or perma-
nent pasture. The substratum is a good source of sand
and gravel. Capability unit VIe-3; woodland group 3s.

Cathro Series

The Cathro series consists of nearly level, very poorly
drained organic soils in glacial lake basins and depres-
sions on lacustrine plains. These soils formed under
mixed vegetation of white-cedar, aspen, and soft maple
in highly decomposed organic deposits underlain by
mildly alkaline loamy material.

In a representative profile the organic layer is very
dark brown and black muck about 33 inches thick. The
substratum is dark grayish brown silt loam to a depth
of about 60 inches.

Cathro soils have very high available water capacity.
Permeability is moderately slow to moderately rapid in
the muck and moderate to moderately slow in the silt
loam.

Most areas of these soils are undrained and remain
in woodland. Drained areas are used mainly for spe-
cialty crops.

Representative profile of Cathro muck, in marsh 150
feet north and 150 feet east of the southwestern corner
of sec. 29, T. 24 N, R. 16 E.

0al—o0 to 4 inches; very dark brown (10YR 2/2)
broken face and rubbed sapric material;
less than 5 percent fiber, a trace when
rubbed ; moderate medium granular struc-
ture; nonsticky; primarily herbaceous
fibers; many roots; slightly acid; abrupt
smooth boundary.

0a2—4 to 16 inches; black (10YR 2/1) broken
face and rubbed sapric material; less than
5 percent fiber, a trace when rubbed ; mod-
erate medium granular structure; non-

o .w%;“r .:'
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generally composed of sapric material; but some thin
bands, 1 to 4 inches thick, of hemic material occur
throughout the profile in places. Thin layers of sedi-
mentary peat are in some pedons. The organic material
is medium acid to mildly alkaline. The IIC horizon is
neutral to moderately alkaline. It is sandy loam, loam,
or silt loam, but includes thin layers of fine sand and
silty clay loam.

Cathro soils are near Carbondale, Lobo,” Markey,
Rondeau, and Suamico soils. They lack the thick organic
deposits that Carbondale and Lobo soils have. Cathro
soils are underlain by loamy material, Markey soils are
underlain by sand, Rondeau soils are underlain by marl,
and Suamico soils are underlain by clay.

Cm—Cathro muck. This is a nearly level soil in
shallow glacial lake basins and depressions. Areas are
irregular in shape and range from 5 to 640 acres in
size. Slopes are 0 to 2 percent.

Included with this soil in mapping are areas of
Carbondale, Keowns, and Pella soils. Also included are
iorr}el small areas where marl overlies the loamy ma-

erial.

This soil has low natural fertility and very high
organic-matter content. The effective rooting depth is
limited by the high water table or, in drained areas,
by the loamy substratum. Runoff is very slow to
ponded. Wetness is a severe hazard. Open-ditch drain-
age can be used to remove excess water. This soil sub-
sides if it is drained and it becomes very susceptible
to soil blowing and burning where water levels are not
properly maintained. There is a hazard of frost damage
to crops grown on this soil.

Most areas are undrained and are used for pasture
or woodland, Drained areas are used for growing truck
crops or sod for lawns. This soil is best suited to crops
that have a short growing season. It is well suited to
wildlife habitat. Capability unit IVw-8; woodland
group 3w.

Channahon Series

The Channahon series consists of gently sloping, well
drained soils on glacial till plains. These soils are shal-
low over limestone bedrock. They formed under vegeta-
tion of prairie grasses and scattered bur oak.

In a representative profile the surface layer is very
dark brown silt loam about 8 inches thick. The subsoil
is about 10 inches thick. It is brown silt loam in the
upper part and brown light clay loam in the lower part.
Limestone bedrock is at a depth of 18 inches.

( I¢ +
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structure; friable; few roots; many me- a pasture 250 feet east and 1,550 feet north of the
dium very dark grayish brown (10YR southwestern corner of sec. 7, T. 24 N., R. 17 E.
3/2) worm casts; 5 percent stone con- 01—5 inches to 0; black (10YR 2/1) broken face

tent; neutral; clear wavy boundary.

B21t—11 to 16 inches; brown (7.5YR 4/4) light

clay loam; moderate medium subangular
blocky structure; friable; few roots; few
medium very dark grayish brown (10YR
3/2) worm casts; 5 percent stone content;

and rubbed sapric material with many
coarse reddish brown (5YR 4/4) fibers;
weak fine granular structure; very fri-
able; about 60 percent fine sand; pri-
marily herbaceous fibers; many roots;
slightly acid; clear smooth boundary.

thin continuous clay films on faces of
peds; neutral; clear wavy boundary.
i R : A AT

Al1-—0 to 5 inches; very dark brown (10YR 2/2)
loamy fine sand ; many fine prominent yel-
H LAY BT T A s o »
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mixed hardwoods and some conifers and consisted of
maple, oak, hickory, birch, and white pine. _

In a representative profile the surface layer is black
fine sandy loam about 4 inches thick. The subsurface
layer is brown fine sandy loam about 4 inches thick.
The subsoil is 21 inches thick. It is ye}_lowish brown

and Kolberg soils are underlain by limestone. Rock
outcrop is mostly exposures of limestone bedrock.
EIB—Eleva fine sandy loam, 2 to 6 percent slopes.
This gently sloping soil occupies sandstone bedrock-
controlled uplands. Most areas are long and narrow and
range from 2 to 60 acres i‘n s\ize. T‘his soél has a jihigker
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where sand and gravel have been removed to a depth
of several feet or more for highway construction and
other engineering projects. Most of these gravel pits
are in or near areas of Casco and Boyer soils. Most
areas are round or rectangular and range from less than
1 acre to about 5 acres in size.

Included in mapping are areas of soil overburden
scraped from the pit areas. Gravel pits are not rated for
soil properties or any selected use.

In some places Gravel pits are used for recreation
areas or wildlife habitat. Not placed in a capability unit
or woodland group.

Grays Series

The Grays series cons1sts of nearly level and gently
rols gz"‘“‘ 2w, Femmhalre ~

~ ’\w-“’u P

They are better drained than Mundelein soils and have
a finer textured B horizon than Nichols soils.

GrA—Grays silt loam, 0 to 2 percent slopes. This
nearly level soil is on lacustrine plains. Most areas are
irregular in shape and range from 2 to 200 acres in
size. This soil has the profile described as representative
of the series.

Included with this soil in mapping are a few areas
of gently sloping Grays soils and areas where the sur-
face layer is very fine sandy loam. Also included are
some small areas of Mundelein and Nichols soils.

This soil has high natural fertility and moderately
low organic-matter content. The effective root zone is
deep. Runoff is slow. There are no major management
concerns for crop production.

Most areas of this soil are used for crops, and some

o oA 1-1“\‘1/-1 p 2 -
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4/2) loam; weak medium platy structure; brown silt loam about 9 inches thick. The subsoil is
very friable; slightly acid; clear smooth dark reddish brown silty clay loam about 13 inches
boundary. thick. The substratum to a depth of about 60 inches
+ Q i Y ¥ 3 .Q N Y8
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Hortonville soils. Also included are some areas. that in the county. Capability unit IIIe-1; woodland group
have a loam surface layer and small areas of Menominee 1lo.

soils. HrD2—Hortonville silt loam, 12 to 20 percent slopes,
This Hortonville soil has medium natural fertility eroded. This moderately steep soil is on glagial till

3 .
i i R R DRETERN >

7 e R




29 SOIL SURVEY

Figure 6.—Cultivation of this area of Hortonville silt loam, 12 to 20 percent slopes, eroded, has led to severe gully erosion. This soil
is better suited to pasture and hay crops.

areas of Hortonville soils that are severely eroded or
that do not have a limestone substratum.

This soil has high natural fertility and low organic-
matter content. The effective rooting depth is limited
by the underlying limestone. Runoff is medium. Erosion
is a moderate hazard. Erosion-control practices such as
contour stripcropping, grassed waterways, proper crop
rotation, and minimum tillage are beneficial where row
Crops are grown,

Most of this soil is cultivated. It is suited to all crops
commonly grown in the county. Capability unit Iile-1;
woodland group 1lo.

HtB—Hortonville-Symeco silt loams, 2 to 6 percent
slopes. These gently sloping soils are on glacial till
plains. Most areas are irregular in shape and range from
5 to about 200 acres in size. This complex is about 60
percent Hortonville silt loam and 20 percent Symco silt
loa]m. Hortonville soils are on convex side slopes on

TR A 296 S

soils. Also included are some areas where the surface
layer is sandy loam.

Runoff is very slow to medium. Erosion is the main
hazard on Hortonville soils and wetness is the main
hazard on Symco soils. Management is needed on Hor-
tonville soils to maintain plant cover and to reduce
runoff and erosion. Symco soils need drainage for de-
pendable crop production.

Most of this complex is cultivated. Uncultivated areas
are mostly Symco soils in woodland or in pasture. If
properly managed, the soils in this complex are well
suited to all crops commonly grown in the county. Capa-
bility unit ITe-1; woodland group 1lo.

Kaukauna Series

The Kaukauna series consists of moderately well
dralned and well drained, nedrly level omd gently slop-
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brown mottled clay in the upper part and brown mottled
clay in the lower part. The substratum to a depth of
about 60 inches is light brown mottled silt that is strati-
fied with layers of very fine sand.

Kaukauna soils have moderate available water capac-
ity. Permeability is slow in the clayey part and mod-
erate to moderately slow in the loamy part.

Most areas of these soils are cultivated and used for
all crops commonly grown in the county.

Representative profile of Kaukauna silty clay loam,
0 to 3 percent slopes, in hayland 1,435 feet east and
1,020 feet south of the northwestern corner of sec. 14,
T. 21 N, R. 18 E.

Ap—0 to 9 inches; very dark grayish brown (10YR
3/2) silty clay loam; moderate very fine
granular structure; friable; many roots;
neutral ; abrupt smooth boundary.

B21t—9 to 18 inches; dark reddish brown (5YR
3/4) clay; strong medium angular blocky
structure; very firm; thin continuous clay
films on all faces of peds; mildly alkaline;
clear smooth boundary.

B22t—18 to 27 inches; dark reddish brown (5YR
3/3) clay; few fine prominent yellowish
brown (10YR 5/3) mottles; weak coarse
subangular blocky structure; very firm;
thin continuous eclay films on vertical
faces of peds; neutral; clear smooth
boundary.

IIB3t—27 to 34 inches; brown (7.5YR 4/4) silt
loam; many fine prominent yellowish
brown (10YR 5/8) mottles; weak medium
subangular blocky structure; friable; thin
patchy clay films on vertical faces of peds;
mildly alkaline; clear smooth boundary.

IIC—34 to 60 inches; light brown (7.5YR 6/4) silt
with thin layers of very fine sand; com-
mon fine prominent yellowish brown
(10YR 5/8) mottles; weak thin platy
structure; very friable; common fine dis-
tinet pinkish gray (7.5YR 7/2) calcium
carbonate segregations; violent efferves-
cence; moderately alkaline.

The solum is typically 80 to 40 inches thick. The A
horizon is medium acid to mildly alkaline, the B horizon
is neutral to moderately alkaline, and the IIC horizon
is mildly alkaline or moderately alkaline.

The A horizon is black, dark reddish brown, very
dark brown, or very dark grayish brown and is 6 to 10
inches thick. The B horizon is clay or silty clay in the
upper part and silt loam, loam, or very fine sandy loam
in. the lower part. The C horizon is silt that is stratified
1Wl’ch thin layers of very fine sand or very fine sandy
oam.

Kaukauna soils are near Manawa and Winneconne
soils. They have thinner clayey layers than Winneconne
soils and are better drained than Manawa soils.

KaA—Kaukauna silty clay loam, 0 to 3 percent
slopes. This nearly level and gently sloping soil is on
glacial lake plains. Most areas are long and narrow and
range from 5 to 100 acres in size.

Included with this soil in mapping are areas of Grays
and Winneconne soils. Also included are some small
areas of wet soils.

Kaukauna soils have high natural fertility and mod-

erately low organic-matter content. The effective root
zone is deep. Runoff is slow. Maintaining favorable tilth
is difficult, especially if this soil is tilled when wet. How-
ever, minimum tillage and plowing under green manure
are beneficial.

Most areas of this soil are cultivated. This soil is well
suited to all crops commonly grown in the county.
Capability unit IIs-7; woodland group 2c.

Keowns Series

The Keowns series consists of nearly level, poorly
drained soils in depressions on glacial lake plains. These
soils formed under native vegetation of swamp hard-
woods and some prairie grasses.

In a representative profile the surface layer is very
dark brown silt loam about 8 inches thick, The subsoil
is dark gray mottled fine sandy loam about 13 inches
thick. The substratum is dark gray mottled silt and
fine sand to a depth of about 60 inches.

Keowns soils have high available water capacity and
moderate permeability,

Most areas of this soil are in woodland or pasture.
Drained areas are used for crops such as corn and
cabbage.

Representative profile of Keowns silt loam, in a
woodlot 1,900 feet east and 150 feet north of the south-
western corner of sec. 4, T. 24 N., R. 16 E.

A1—0 to 8 inches; very dark brown (10YR 2/2)
silt loam; moderate fine granular struc-
ture; very friable; many roots; neutral;
abrupt smooth boundary.

Bg—8 to 21 inches; dark gray (5Y 4/1) fine sandy
loam ; common medium prominent yellow-
ish red (5YR 4/6) mottles; moderate
medium subangular Dblocky structure;
friable; many roots; mildly alkaline;
gradual smooth boundary.

Clg—21 to 34 inches; dark gray (5Y 4/1) silt and
fine sand ; common medium prominent yel-
lowish red (5YR 4/6) mottles; weak thin
platy structure due to original deposition;
massive; mildly alkaline; clear smooth
boundary.

C2g—34 to 60 inches; dark gray (5Y 4/1) fine
sand; common medium prominent yellow-
ish red (6YR 4/6) mottles; single
grained; loose; many coarse prominent
very dark brown (10YR 2/2) organic
stains ; mildly alkaline.

The solum is 15 to 30 inches thick. The A and B
horizons are neutral to moderately alkaline, and the C
horizon is mildly alkaline or moderately alkaline.

The Al or Ap horizon is black or very dark brown
and is 6 to 10 inches thick. The B horizon is very fine
sandy loam, fine sandy loam, sandy loam, or silt loam.
The C horizon is typically stratified silt and fine sand,
but in places it includes thin layers of silty clay loam.

Keowns soils are near Mundelein and Shiocton soils.
They have a lower clay content in the B horizon than
Mundelein soils. Keowns soils are wetter than Munde-
lein and Shiocton soils.

Ke—Keowns silt loam. This is a nearly level soil in
depressions on lacustrine plains. Most areas are irreg-
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ular in shape and range from 2 to 1,200 acres in size.
Slopes are 0 to 2 percent.

Included with this soil in mapping are small areas
of Cathro, Mundelein, and Shiocton soils. Also included
are small areas of soils that contain more silt and clay
in the subsoil than Keowns soils.

This soil has high natural fertility and high organic-
matter content. The effective rooting depth is limited
by the water table. Runoff is very slow to ponded. Wet-
ness is the main limitation of this soil. Open-ditch
drainage can be used to remove excess water.

Most areas of this soil are in woodland or pasture, but
many are cleared and used for crops. This soil is well
suited to wetland tree species and is also suited to crops,
such as corn and Fabbage, if it is drained. Capability

=2

C—27 to 60 inches; reddish brown (5YR 4/3) light
silty clay; strong medium prismatic struc-
ture; extremely hard; many coarse prom-
inent light brownish gray (10YR 6/2)
calcium carbonate - segregations; few
coarse pebbles; violent effervescence;
moderately alkaline.

The solum is 20 to 40 inches thick. The A and B
horizons are medium acid to mildly alkaline and the C
horizon is mildly alkaline or moderately alkaline.

The Al or Ap horizon is dark brown, dark grayish
brown, and very dark grayish brown and is 8 to 8 inches
thick. The B horizon is clay, heavy silty clay loam, or
silty clay. The C horizon is heavy silty clay loam, silty
clay, and light clay.

Y '
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included are some areas where the surface layer is
sandy loam.

This soil has high natural fertility and low organic-
matter content. The effective root zone is deep. Runoff
is rapid. Erosion is a severe hazard, Stripcropping and
minimum tillage reduce runoff and help control erosion.
This soil has a moderate tilth problem, but green manur-
ing will improve tilth.

Most areas of this soil are used for pasture, and some
areas are in woodland. This Kewaunee soil is best suited
to hay and pasture. Capability unit IVe-2; woodland
group 2c.

KkE3-—Kewaunee soils, 20 to 45 percent slopes,
severely eroded. These steep and very steep soils are on
side slopes of till plains along rivers and streams. The
surface layer is silty clay loam, clay loam, or clay. Most
areas are long and narrow and range from 10 to 200
acres in size. These soils have a thinner surface layer
and subsoil than the soil described as representative of
the series.

Included with these soils in mapping are small areas
of sandy soils. Also included are small areas of soils that
are steeper than 45 percent and other areas where
slopes are less than 20 percent.

These soils have high natural fertility and low
organic-matter content. Runoff is very rapid. Erosion
and slippage are vere severe hazards.

Most of these soils are in woodland, but some areas
are in pasture. These soils are unsuited to cultivated
crops and are poorly suited to pasture. Capability unit
VIle-6; woodland group 2c.

KIB—Kewaunee-Manawa complex, 2 to 6 percent
slopes. LT{hese gently undulating soils are on glacial till

D

In a representative profile the surface layer is very
dark brown silt loam about 5 inches thick. The subsoil
is about 22 inches thick. It is mostly reddish brown silty
clay loam in the upper part, reddish brown clay in the
middle part, and reddish brown loam in the lower part.
Consolidated limestone bedrock is at a depth of about
27 inches.

Kolberg soils have low available water capacity and
moderately slow or slow permeability.

Most areas of these soils are cultivated and are used
for all crops commonly grown in the county. Some
areas are in woodland.

Representative profile of Kolberg silt loam, 1 to 6 per-
cent slopes, in an uncultivated area 1,980 feet west and
600 feet south of the northeastern corner of sec. 36, T.
24 N, R. 18 E,

Al1—0 to 5 inches; very dark brown (10YR 2/2)
silt loam; moderate fine granular struc-
ture; very friable; few roots; mildly
alkaline; clear smooth boundary.

B&A—5 to 9 inches; brown (10YR 4/3) silt loam
(A2) interfingers around reddish brown
(6YR 4/4) silty clay loam (B2t); mod-
erate medium subangular blocky struec-
ture; friable; few roots; few medium faint
very dark grayish brown (10YR 8/2)
worm casts; neutral; clear wavy bound-
ary.

B21t—9 to 14 inches; reddish brown (5YR 4/4)
clay; strong coarse subangular blocky
structure; firm; medium continuous clay
films on all faces of peds; neutral; grad-
ual smooth boundary.
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size. This soil has the profile described as representative inches or more thick. It is light yellowish brown and
_ . ver vish hrown neat aho ) inchee thick in.,
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few small areas where the organic soil contains less
fibrous material are also included.

This soil has low natural fertility and very high
organic-matter content. The effective rooting zone is
limited by a high water table. Runoff is very slow but
not ponded. The extreme acidity and high fiber content
limit the use of this soil. There is a hazard of frost
damage to crops that are grown on this soil.

All areas of this soil are undrained and used primar-
ily for wildlife areas. This soil is a good source of
sphagnum moss for nurseries and greenhouses. Ca-
pability unit VIIw-10; woodland group 4w.

Manawa Series

The Manawa series consists of nearly level and gently
sloping, somewhat poorly drained soils in depressions
and drainageways on glacial till plains and in lacustrine
basins. These soils formed under natural vegetation of
mixed hardwoods and conifers, mainly maple, oak, and
white pine.

Iri a representativq proﬁle the su‘rface laygr is very

Do

firm; slight effervescence; mildly alka-
line; clear wavy boundary.

C—30 to 60 inches; yellowish red (5YR 4/6) silty
clay; massive; very firm; violent effer-
vescence ; moderately alkaline.

The solum is 24 to 36 inches thick. The A horizon is
neutral or mildly alkaline, the B horizon is slightly acid
to moderately alkaline, and the C horizon is moderately
alkaline.

The A horizon is very dark grayish brown, very dark
brown, or black and is 7 to 10 inches thick. The Bt
alnd C horizons are heavy silty clay loam, silty clay, or
clay.

Manawa soils are near Allendale, Bonduel, Kewaunee,
Poygan, and Winneconne soils. They lack the sandy
overburden of Allendale soils and the limestone bedrock
which underlies Bonduel soils. Manawa soils are better
drained than Poygan soils and are wetter than Kewau-
nee and Winneconne soils.

McA—Manawa silty clay loam, 1 to 3 percent slopes.
This nearly level and gently sloping soil is in drainage-
ways and depressions on till plains_ angl in glacjal lake
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3/2) fine sandy loam, light brownish gray
(10YR 6/2) dry; moderate fine granular
structure; very friable; few roots;
slightly acid; abrupt smooth boundary.
A2—9 to 14 inches; grayish brown (10YR 5/2)
loamy fine sand, light gray (10YR 7/2)

face layer of this soil is thinner and has more sand
than the one described as representative of the series.
Included with this soil in mapping are a few small
areas of Kewaunee soils and some areas of gently
sloping Manistee loamy fine sand. Also included are a
few small areas of Manistee fine sandy loam.

.
2k
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friable; medium acid; abrupt smooth
boundary.

IIC—25 to 60 inches; grayish brown (2.5Y 5/2)
sand; common medium prominent brown-
ish yellow (10YR 6/6) mottles; single
grained; loose; neutral.

The organic layer is commonly 20 to 30 inches thick,
but ranges to 51 inches thick. It is medium acid to
mildly alkaline. The IIC horizon is slightly acid to mod-
erately alkaline.

The organic layer is very dark brown or black muck.
The fiber content is less than 10 percent in all organic
layers after rubbing. The IIC horizon is typically fine
or medium sand and is less commonly loamy sand.

Markey soils are near Carbondale, Cathro, Rondeau,
and Suamico soils. They have shallower organic de-
posits than Carbondale soils. Markey soils are underlain
by sand, Cathro soils are underlain by loamy material,
Suamico soils are underlain by clay, and Rondeau soils
are underlain by marl.

Mk—Markey muck. This is a nearly level soil in
depressions on outwash plains and stream bottoms.
Most areas are irregular in shape and range from 10
to 300 acres in size. Slopes are 0 to 2 percent.

Included with this soil in mapping are a few small
areas of Carbondale and Deford soils. Also included are
some small areas of Markey soils that have slopes up
to 4 percent,

The soil has low natural fertility and very high
organic-matter content. The effective rooting depth is
limited by the water table and, in drained areas, by
depth tlg sand. Rutnoﬂ.’ is si_!ov}s;'or p_cinded. Wetness is the
mag}?r imitation to yse of this %g;.

;1 e d;:ajne and,

weak very fine granular structure; very
friable; common roots; pinkish gray
(BYR 7/2) clear quartz grains cover
about 30 percent of surface; strongly
acid; abrupt wavy boundary.

A2—4 to 6 inches; brown (7.5YR 5/2) fine sand;
weak very thin platy structure; common
roots; loose; medium acid; abrupt irreg-
ular boundary.

B21ir—6 to 11 inches; dark brown (7.5YR 4/4)
fine sand; weak medium subangular
blocky structure; weakly cemented; com-
mon roots; medium acid; clear wavy
boundary.

B22ir—11 to 16 inches; dark brown (7.5YR 4/4)
fine sand; strong coarse subangular
blocky structure; weakly cemented; com-
mon roots; medium acid; clear wavy
boundary.

B23ir—16 to 21 inches; yellowish brown (10YR
5/4) fine sand; weak fine subangular
blocky structure; loose; slightly acid;
abrupt wavy boundary.

A2—21 to 27 inches; light brown (7.5YR 6/4)
fine sand; weak thin platy structure;
loose; medium acid; clear wavy bound-

ary. .

IIB&A—27 to 36 inches; reddish brown (YR
4/4) light clay loam, light brown (7.5YR
6/4) fine sand coatings on faces of peds
(A’2); moderate medium subangular
blocky structure; friable; medium acid;
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matter content. The effective rooting zone is deep. brownish gray (10YR 6/2) and few fine
Runoff is slow. Drought is a moderate ha and distinct yellowish brown (10YR 5/6)
1 ) ; Apy v tiles.: erats djum
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400 feet east of the northwestern corner of sec. 23,
T.22 N, R. 16 E.

Ap—0 to 10 inches; black (10YR 2/1) silt loam;
moderate medium granular structure;
friable; many roots; neutral; abrupt
smooth boundary.

B2t—10 to 22 inches; brown (7.5YR 5/4) silty clay
loam; many fine distinct strong brown
(7.5YR 5/8) and grayish brown (10YR
5/2) mottles; moderate fine subangular
blocky structure; friable; many roots to
15 inches; thin patchy clay films; neutral;
clear smooth boundary.

B3t—22 to 27 inches; brown (7.5YR 5/4) light
silty clay loa:‘gl‘_ ; many ﬁn& distinct strong

Namur soils have very low available water capacity
and moderate permeability.

Most areas of these soils are in woodland or wildlife
habitat and some are used for pasture.

Representative profile of Namur silt loam, 1 to 6 per-
cent slopes, in a woodlot 1,380 feet south and 325 feet
Kest O]f*] the northeastern corner of sec. 30, T. 22 N.,

.15 E.

A1—0 to 5 inches; very dark brown (10YR 2/2)
silt loam; moderate fine and medium sub-
angular blocky structure; very friable;
neutral; abrupt smooth boundary.

R—5 to 60 inches; light gray (10YR 7/2) con-
solidated limestone bedrock.

The thickness of the solum and depth to lin;e_:gtgne

Gk 2
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fine granular structure; very friable;
slightly acid; abrupt smooth boundary.

B1—8 to 11 inches; brown (10YR 5/3) very fine
sandy loam; moderate fine subangular
blocky structure; very friable; neutral;
abrupt wavy boundary.

B2—11 to 17 inches; dark brown (7.5YR 4/4) very
fine sandy loam; weak medium platy

. strnetire partine arat

Most areas of this soil are used for cultivated crops.
Some areas remain in woodland or pasture. This soil
is well suited to all crops commonly grown in the coun-
ty and to specialty crops, such as cabbage and cauli-
flower. Capability unit IIe-1; woodland group 1lo.

NsA—Nichols very fine sandy loam, clayey substra.
tum, O to 2 percent slopes. This nearly level soil is in
glacial lake basins. Most areas are irregular in shape
and ranee from b 10 20 in size. This,soll has
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Onaway soils have high available water capacity and loam in the lower part. The C horizon is silt loam, loam,

i i i o
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about 200 acres in size. This complex is about 60 per-
cent Onaway loam and 35 percent Solona silt loam.
Onaway soils are on convex side slopes on uplands.
Solona soils are in drainageways and depressions. The
soils in this complex are in such small areas and are so
closely intermingled that it is not feasible to map them
individually at the scale used.

Included in mapping are small areas of Angelica soils
in wet depressions.

Runoff is very slow or slow. Erosion is the main
hazard on Onaway soils, and wetness is the main
hazard on Solona soils. Surface drainage and tile drain-
age help remove excess water. Stripcropping, contour
cultivation, and minimum tillage reduce runoff and
erosion.

Most of this complex is cultivated. If properly man-
aged, the soils are well suited to all crops commonly
%f@?wn in the county. Uncultwated areas are most]y

2 T Rk B T N ?

yellowish brown (10YR 4/4) mottles;
moderate medium subangular Dblocky
structure; firm; distinct very dark brown
(10YR 2/2) worm casts; neutral; abrupt
wavy boundary.

11B3g—26 to 29 inches; dark gray (10YR 4/1)

stratified silty clay loam and loam; many
coarse distinct dark grayish brown (10YR
4/2) and yellowish brown (10YR 5/6)
mottles; moderate coarse prismatic struc-
ture; firm; neutral; abrupt wavy bound-

ary.
IIC—29 to 60 inches; mixed dark yellowish brown

(10YR 4/4), yellow (10YR 7/6), and
gray (10YR 5/1) light clay loam strati-
fled with layers of sandy loam and silt
loam; massive; friable; slight efferves-

cence; mlldly alkahne
~e f ' N3
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ability is slow in the subsoil and rapid in the sub-
stratum.

Most areas of these soils are drained and used for all
crops commonly grown in the county. Undrained areas
are in woodland.

Representative profile of Poy silty clay loam, in crop-
land 2,510 feet north and 1,320 feet east of the south-
western corner of sec. 31, T. 21 N.,R. 16 E.

Ap—O0 to 8 inches; very dark brown (10YR 2/2)
silty clay loam; moderate fine granular
structure; friable; many roots; neutral;
abrupt smooth boundary.

Blg—8 to 10 inches; dark gray (N 4/0) silty
clay; few medium prominent reddish
brown (5YR 5/4) and olive (5Y 4/3) mot-
tles; moderate fine subangular blocky
structure; firm; many roots; few coarse
prominent very dark brown (10YR 2/2)
worm casts; neutral; clear wavy bound-

ary.
B2g—10 to 14 inches; dark grayish brown (2.5Y
4/2) clay; common fine prominent brown
(7.5YR 5/4) mottles; moderate fine sub-
angular blocky structure; firm; few

roots; neutral; clear wavy boundary.
B3—14 to 24 i brown B 4/8)
57 5

adequate drainage is provided. Capability unit IIw-5;
woodland group 2w.

Poygan Series

The Poygan series consists of poorly drained, nearly
level soils in depressions and drainageways on lacustrine
and glacial till plains. These soils formed under a mixed
vegetation of elm, maple, and ash.

In a representative profile the surface layer is black
silty clay loam about 8 inches thick. The subsoil is
about 16 inches thick. It is very dark gray and dark
gray mottled silty clay in the upper part; brown mot-
tled clay in the middle part; and dark reddish gray
mottled clay in the lower part. The substratum is red-
dish brown mottled clay to a depth of about 60 inches.

Poygan soils have moderate available water capacity
and slow permeability.

Most areas of these soils are undrained and in wood-
land. Some areas are drained and used for all crops
commonly grown in the county.

Representative profile of Poygan silty clay loam, in an
uncultivated area 600 feet south and 250 feet east of
the northwestern corner of sec. 31, T. 21 N, R. 19 E.

Al—0 tn 8 inches- INYE il
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Poygan soils are near and are wetter than Kewaunee,
Manawa, and Winneconne soils.

Po—Poygan silty clay loam. This is a nearly level
soil in drainageways and depressions on lacustrine and
glacial till plains. Most areas are irregular in shape and
range from 2 to 600 acres in size. Slopes are 0 to 2
percent.

Included with this soil in mapping are some areas of
Manawa and Suamico soils.

This soil has high natural fertility and organic-matter
content. The effective rooting depth is limited by the
water table. Runoff is very slow or ponded. The major
management concerns are wetness and maintenance of
good tilth. Tile drainage and surface drainage are bene-
ficial in removing excess water. Minimum tillage (espe-
cially not cultivating when the soil is wet) and
additions of organic matter help maintain good tilth.

Most large areas of this soil remain in woodland and
are used for wildlife habitat. This soil is well suited to
woodland. If drained, it is well suited to most crops
commonly grown in the county. Capability unit IIw—1;
woodland group 2w.

Rock Outerop

Ra—Rock outcrop. This is a miscellaneous area con-
sisting of steep and very steep escarpments of lime-
stone bedrock and, in a few places, exposed sandstone
bedrock. Most areas are long and narrow and range
from 8 to 35 acres in size.

Included in mapping are small areas of Bonduel, Kol-
berg, and Namur soils. Also included are stones and
boulders at the foot of the escarpments. Soil material
fills crevices in the dolomite (limestone) in many areas.

Runoff is very rapid. Erosion is a slight hazard. Rock
outcrop is not rated for soil properties or for any
selected use.

Rock outcrop is unsuited to farming, but some areas
are wooded. Trees grow in soil-filled crevices in the bed-
rock. The bedrock is used as a source of lime, sand, and
building stone. Areas of Rock outcrop are valuable for
i i S ) ,,i.l;i itat, Capability

<

15 percent fiber, less than 5 percent
rubbed; moderate medium granular
structure; nonsticky herbaceous fibers;
many roots; mildly alkaline; abrupt
smooth boundary.

Oel—15 to 20 inches; very dark brown (10YR
2/2) broken face and very dark grayish
brown (10YR 8/2) rubbed hemic mate-
rial; 65 percent fiber, less than 40 percent
rubbed; massive; nonsticky herbaceous
fibers; mildly alkaline; abrupt smooth
boundary.

022—20 to 22 inches; black (10YR 2/1) broken
face and rubbed sapric material; about
50 percent fiber, less than 10 percent
rubbed; massive; nonsticky herbaceous
fibers; 2 percent white (10YR 8/1) snail
shells; mildly alkaline; abrupt smooth
boundary.

Lea—22 to 60 inches; mixed dark gray (5Y 4/1)
and gray (Y 5/1) marl; massive;
slightly sticky; about 2 percent detritus;
25 percent white (10YR 8/1) snail shells;
violent effervescence; mildly alkaline.

The organic layers are 16 to 51 inches thick. They are
mostly sapric material, but hemic layers less than 10
inches thick are in some pedons.

Rondeau soils are near Carbondale, Cathro, Markey,
and Suamico soils and formed in similar organic de-
posits. Rondeau soils are underlain by marl within a
depth of 51 inches. Cathro soils are underlain by loamy
material, Markey soils are underlain by sand, and
Suamico soils are underlain by clayey material. Car-
bondale soils formed in organic deposits that are more
than 51 inches thick.

Rd—Rondeau muck. This is a nearly level soil in
glacial lake basins. Most areas are irregular in shape
and range from 2 to 240 acres in size. Slopes are 0 to
2 percent.

Included with this soil in mapping are a few small
areas of Carbondale, Cathro, and Markey soils.

This soil has low natural fertility and very high

ig.oapktas Ao . The nSFrota ir th
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the lower part. The substratum is brown fine sand to a  rolling aTnd hilly soils on sand dunes and outwash
0 inche B . : i The Jyegetat] nsiste
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weak fine subangular blocky structure;
very friable; slightly acid; clear smooth
boundary.

C—28 to 60 inches; yellowish brown (10YR 5/6)
1"1n<(ei sand; single grained; loose; slightly
acid.

The solum is 20 to 40 inches thick and is medium
acid or slightly acid. The C horizon is medium acid to
mildly alkaline. The A horizon is very dark grayish
brown or black and is typically less than 6 inches thick.
The B horizon is fine sand or very fine sand.

Shawano soils are near Boyer and Rousseau soils.
They have more sand in the B horizon and finer sand
in the C horizon than Boyer soils. Shawano soils have
less iron accumulation in the solum than Rousseau soils.

SeC—Shawano fine sand, rolling. This soil is on sand
dunes 'K’J arpas of, olagial W i argag, gre

60 inches is brown mottled silt stratified with very
fine sand.

Shiocton soils have high available water capacity.
Permeability is moderate, except it is very slow in the
substratum of the Shiocton clayey substratum soils.

These soils are used for crops and pasture. Undrained
areas are mostly in woodland or wildlife habitat.

Representative profile of Shiocton silt loam, 0 to 3
percent slopes, in cropland 2,030 feet south and 50 feet
]v;{vest’z % the northeastern corner of sec. 21, T. 22 N.,

.17 E.

Ap—0 to 10 inches; very dark grayish brown
(10YR 3/2) silt loam; weak medium and
fine subangular blocky structure; very
friable; common roots; slight efferves-
cence; mildly alkaline; abrupt smooth

. h}]]
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ShA—Shiocton silt loam, 0 to 3 percent slopes. This
nearly level and gently sloping soil is on lacustrine
plains, Most areas are irregular in shape and range
from 2 to 1,200 acres in size. This soil has the profile
described as representative of the series.

Included with this soil in mapping are a few small
areas of Shiocton soil where the surface layer is very
fine sandy loam and a few areas of Mundelein and
Nichols soils.

This soil has high natural fertility and high organic-
matter content. The effective rooting depth is limited
by the water table. Runoff is very slow. Wetness is the
main limitation of this soil. This soil is subject to
flooding for brief periods. Surface drainage removes
excess water.

This soil is used for crops or pasture. Many areas
remain in woodland and are used for wildlife habitat.
If drained, this soil is well suited to most crops com-
monly grown in the county and to specialty crops,
such as cabbage and cauliflower. It is also well suited
to growing row crops year after year. Capability unit
ITw—4; woodland group lo.

SkA—Shiocton silt loam, clayey substratum, 0 to 3
percent slopes. This nearly level and gently sloping
soil is on lacustrine plains. Most areas are elongated and
range from 5 to 200 acres in size. This soil is similar to
the one described as representative of the series, but
it is underlain by clayey material at a depth of 40 to
60 inches.

Included with this soil in mapping are small areas of
Keowns and Mundelein soils. Also included are areas
where the clayey substratum is at a depth of 30 to 40
inches and some areas that lack a clayey substratum.

This soil has high natural fertility and high organic-
matter content. The effective root zone is limited by the
water table and, in drained areas, by the underlying
clayey substratum. This soil is subject to frequent
flooding. Surface drainage can be used to remove excess
water.

Where drained, most areas of this soil are used for
crops and pasture. This soil is well suited to continuous
row cropping and woodland. Undrained areas are used
for permanent pasture, woodland, or wildlife habitat.
Capability unit ITw—4; woodland group 1lo.

SnB—Shiocton-Nichols complex, 2 to 6 percent
slopfs. These undulating soils are on lacustrine plains.
Mo - ; A

1V

well suited to all crops commonly grown in the county
and to specialty crops, such as cabbage and cauliflower.
Capability unit IIe-1; woodland group 1lo.

Solona Series

The Solona series consists of somewhat poorly
drained, nearly level and gently sloping soils on glacial
till plains. The natural vegetation was dominantly mixed
deciduous forest consisting of elm, ash, maple, some
white-cedar, and red oak.

In a representative profile the surface layer is black
silt loam about 8 inches thick. The subsurface layer is
dark grayish brown mottled silt loam about 8 inches
thick. The subsoil is brown mottled heavy loam 13
inches thick. The substratum is reddish brown mottled
loam to a depth of about 60 inches.

Solona soils have high available water capacity and
moderate permeability.

Most areas of these soils are drained and used for all
crops commonly grown in the county. Undrained areas
are in woodland.

Representative profile of Solona silt loam, 1 to 8 per-
cent slopes, in an uncultivated area 200 feet north and
1,980 feet west of the southeastern corner of sec. 6,
T.24 N, R. 19 E.

Al1—0 to 8 inches; black (10YR 2/1) silt loam;
moderate fine granular structure; very
friable; many roots; neutral; abrupt
wavy boundary.

A2—8 to 11 inches; dark grayish brown (10YR
4/2) silt loam; few fine prominent strong
brown (7.5YR 5/6) mottles; weak me-
dium platy structure parting to moderate
fine subangular blocky; very friable;
many roots; common coarse distinct black
(10YR 2/1) worm casts; neutral; abrupt
wavy boundary.

B21t—11 to 18 inches; brown (7.5YR 4/4) heavy
loam; few fine distinct strong brown
(7.5YR 5/6) and light brownish gray
(10YR 6/2) mottles; thin patchy clay
films on faces of peds; moderate medium
subangular blocky structure; friable;
mildly alkaline ,;’. clear smooth Jbolmdary.

£, nds ~
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sandy loam, or clay loam. The C horizon is loam or
sandy loam.

Solona soils are near Angelica, Menominee, and On-
away soils. They are better drained than Angelica soils.
Solona soils are lower on the landscape and are wetter
than Onaway and Menominee soils. They lack the sandy
overburden that Menominee soils haye.

- =

Suamico soils are near Carbondale, Cathro, Markey,
and Rondeau soils. They are now classified within the
range of the Cathro series. They have shallower or-
ganic layers than Carbondale soils have. Suamico soils
are underlain by clayey material, Cathro soils are un-
derlain by loamy material, Markey soils are underlain
by sandy material, and Rondeau soils are

nderlain by
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brown (10YR 4/2) and yellowish red
(5YR 4/6) mottles; moderate fine and
medium subangular blocky structure; fri-
able; few roots; thin patchy clay films;
few coarse prominent black (10YR 2/1)
worm casts; mildly alkaline; abrupt wavy
boundary.

B22t—14 to 22 inches; reddish brown (5YR 4/4)
heavy clay loam; few fine distinct dark
grayish brown (10YR 4/2) and yellowish
red (YR 4/6) mottles; moderate fine
subangular blocky structure; friable; me-
dium continuous clay films; mildly alka-
line; clear wavy boundary.

B3t—22 to 25 inches; reddish brown (5YR 4/4)
clay loam; few fine distinct dark grayish
brown (10YR 4/2) and yellowish red
(6YR 4/6) mottles; weak coarse sub-
angular blocky structure; firm; thin
patchy clay films; many coarse prominent
yellow (10YR 8/6) calcium carbonate
segregations; slight effervescence; mod-
erately alkaline; clear wavy boundary.

C—25 to 60 inches; reddish brown (5YR 4/4)
heavy loam; few fine distinct dark gray-
ish brown (10YR 4/2) and yellowish red
(5YR 4/6) mottles; massive; firm; many
coarse prominent yellow (10YR 8/6) cal-
cium carbonate segregations; violent ef-
fervescence; moderately alkaline,

The solum ranges from 20 to 40 inches in thickness,
but generally is 22 to 28 inches thick. The depth to free
carbonates is generally the same. The A horizon is
neutral or mildly alkaline, and the B and C horizons
are mildly alkaline to moderately alkaline,

The A horizon is very dark brown or black and is 6
to 20 inches thick. The B horizon is clay loam or silty
clay loam and less commonly is heavy silt loam. The
C horizon is heavy loam, clay loam, or silty clay loam.

Symco soils are near Bonduel, Hortonville, and Pella
soils. They lack the limestone bedrock substratum that
is characteristic of Bonduel soils. Symco soils are wetter
than Hortonville soils and not so wet as Pella soils.

SyA—Symeco silt loam, 1 to 3 percent slopes. This
nearly level and gently sloping soil is in depressions
and drainageways on glacial till plains. In drainageways,
most areas are long and narrow, and in depressions
they are irregular in shape. Areas range from 2 to 160
acres in size.

Included with this soil in mapping are small areas
of Hortonville and Pella soils.

This soil has high natural fertility and moderate
organic-matter content. The effective rooting depth is
limited by the water table. Runoff is very slow, Wetness
is the main limitation to use of this soil. It needs to be
drained for best crop growth.

Most areas of this soil are used for crops. This soil is
well suited to crops commonly grown in the county if it
is drained. It is also well suited to woodland produc-
tion. Capability unit IIw—2; woodland group 1lo.

Symeo Variant

The Symco variant consists of somewhat poorly
drained, nearly level and gently sloping soils on outwash

plains. The natural vegetation was northern red oak,
white oak, hickory, ash, and basswood.

In a representative profile the surface layer is very
dark brown silt loam about 8 inches thick. The subsur-
face layer is brown mottled silt loam about 4 inches
thick. The subsoil is about 14 inches thick. It is dark
yellowish brown mottled silty clay loam in the upper
part and brownish yellow mottled sandy loam in the
lower part. The substratum is yellowish brown mottled
sand and gravel to a depth of about 60 inches,

Symco variant soils have moderate available water
capacity. Permeability is moderate in the solum and
rapid in the substratum.

Representative profile of Symco variant, 0 to 3 per-
cent slopes, in a cultivated field now idle, 400 feet west
and 1,380 feet north of the southeastern corner of sec.
36, T.21 N, R. 16 E.

Ap—O0 to 8 inches; very dark brown (10YR 2/2)
silt loam; moderate fine granular struec-
ture; very friable; many roots; neutral;
clear smooth boundary.

A28 to 12 inches; brown (10YR 5/3) silt loam;
many coarse faint grayish brown (10YR
5/2) and common fine prominent yellow-
ish brown (10YR 5/6) mottles; thin platy
structure parting to very fine subangular
blocky; friable; many medium distinct
very dark grayish brown (10YR 3/2)
worm casts; neutral; clear wavy bound-

ary.

B2t—12 to 22 inches; dark yellowish brown (10YR
4/4) silty clay loam; common fine distinct
grayish brown (10YR 5/2) and yellowish
brown (10YR 5/6) mottles; moderate me-
dium subangular blocky structure; fri-
able; thin patchy clay films; neutral; clear
wavy boundary.

IIB3t—22 to 26 inches; brownish yellow (10YR
6/6) sandy loam; few medium prominent
light gray (10YR 7/1) and few medium
distinct yellowish brown (10YR 5/8) mot-
tles; weak medium subangular blocky
structure; very friable; clay bridging be-
tween sand grains; violent effervescence;
mildly alkaline; clear wavy boundary.

IIC—26 to 60 inches; yellowish brown (10YR 5/4)
sand and gravel; few medium distinct
reddish yellow (7.5YR 6/6) mottles;
single grained; loose; violent efferves-
cence; moderately alkaline.

The solum thickness and the depth to sand and gravel
are 24 to 40 inches. The Al or Ap horizon is very dark
brown or very dark grayish brown and is 6 to 10 inches
thick. The B horizon is sandy loam, silty clay loam, or
clay loam. The C horizon is sand and gravel.

Symeco variant soils are near Casco and Will soils.
They have a thicker solum and are wetter than Casco
soils and are better drained than Will soils.

SzA—Symeco variant, 0 to 3 percent slopes. This
nearly level and gently sloping soil is in depressions
along streams on outwash plains. Most areas are long
and narrow and range from 2 to 40 acres in size.

Included with this soil in mapping are some areas of
poorly drained soils.

This soil has high natural fertility and moderate
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organic-matter content, The effective rooting depth is
limited by the water table and the underlying gravelly
substratum. Runoff is very slow. Wetness is the major
limitation to use of this soil. It can be drained by open
ditches or by tile lines.

Most drained areas of this soil are used for crops or
pasture. Undrained areas remain in woodland or wild-
life habitat. This soil is well suited to most crops

23

Wainola soils have low available water capacity and
rapid permeability.

Most areas of these soils are in woodland or un-
drained pasture.

Representative profile of Wainola loamy fine sand, 0
to 3 percent slopes, in an uncultivated area 1,320 feet
south and 660 feet east of the northwestern corner of
sec. 8, T.24 N, R. 17 E.

s
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commonly grown in the county. It is suited to wood surface layer and subsoil and some areas of soils that
grop production. Capability unit IVw-5; woodland group have a thin organic surface layer.
W,

This soil has high natural fertility and organic-matter

content. The effective rooting depth is limited by the

. . water table and, in drained areas, by the sand and
Will Series - o _ , stra R 1] low or nonded, This
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soft lime segregations; violent efferves-
cence; mildly alkaline.

The solum thickness and the depth to free carbon-
ates typically are 25 to 35 inches. The solum is slightly
acid to mildly alkaline. The C horizon is mildly alkaline
or moderately alkaline. The A horizon is very dark
own, (] < I Ne oravish hrown an

deep. Runoff is rapid. Erosion is the main hazard. Good
tilth is difficult to maintain on this soil. Contour strip-
cropping and waterways help control runoff and erosion.
Minimum tillage, applying manure, and plowing under
crop residue help maintain good soil tilth.

Most areas of this soil are used for crops or perma-

ed ﬁ%
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soft calcium carbonate segregations; mod-
erately alkaline.

The solum ranges from 24 to 40 inches thick but is
commonly 25 to 36 inches thick, The A and B horizons
are medium acid to neutral, and the IIC horizon is
neutral to moderately alkaline.

The A horizon is very dark brown, very dark grayish
brown, or black and is 6 to 20 inches thick. The B
horizon is silty clay or clay. The C horizon is typically
stratified sand and some gravel, but includes sand or
loamy sand in some pedons.

Zittau soils are near Borth and Poy soils. They form
a drainage sequence with the well drained Borth soils
and the poorly drained Poy soils.

ZtA—TZittau silty clay loam, 0 to 3 percent slopes.
This nearly level and gently sloping soil is in lacustrine
basins and on terraces. Most areas are irregular in
shape and range from 5 to 100 acres in size.

Included with this soil in mapping are some small
areas of Zittau soils where the surface layer is silt loam.
Some areas of Poy soils are also included.

This soil has high natural fertility and moderate
organic-matter content. The effective rooting depth is
limited by the water table or, in drained areas, by the
sandy substratum. Runoff is very slow. Wetness is the

Joain tation to use 0i] o drainage

practices that will overcome the soil limitations can be
planned.

Planners and others using the soil survey can
evaluate the impact of specific 1and uses on the overall
productivity of the survey area or other broad planning
area and on the environment. Productivity and the
environment are closely related to the nature of the
soil. Plans should maintain or create a land-use pattern
in harmony with the natural soil.

Contractors can find information that is useful in
locating sources of sand and gravel, roadfill, and top-
soil. Other information indicates the presence of bed-
rock, wetness, or very firm soil horizons that cause
difficulty in excavation.

Health officials, highway officials, engineers, and
many other specialists also can find useful information
in this soil survey. The safe disposal of wastes, for
example, is closely related to properties of the soil.
Pavements, sidewalks, campsites, playgrounds, lawns,
a}rlld trelzes and shrubs are influenced by the nature of
the soil.

Management for Crops and Pasture

Agriculture is an important part of the economy of
1o L) TRy Rocng
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stock, machinery and related labor
requirements, and available capital.

The following paragraphs discuss the basic practices
of good soil management as they apply to the survey
area. Such basic practices are needed for maintaining
good soil structure, tilth, and fertility; for providing
drainage and controlling erosion; for selecting a suit-
able cropping system; and for pasture management.
Consideration should also be given to the practices
suggested in the capability units. Technical assistance
in planning and applying practices suitable for the soils
on a particular farm can be obtained from a local
representative of the Soil Conservation Service or of
the Extension Service.

Soil structure and tilth.—Soils that have good struc-
ture and tilth take in and hold more available water
than soils in which tilth has been destroyed by plowing.

Good tllth also helps decrease runoff and erosion. It
Ins p.fanorohla cp barn snilgboyg gro

equipment,

plant litter and organic matter, which reduces erosion
and promotes good tilth. Heavy applications of lime
and potassium are usually needed for alfalfa, hay, and
pasture. Changes in soil acidity affect the availability
of plant nutrients. If the soil is neutral, phosphorus
and nitrogen are more readily available to plants. Less
lime is generally required to neutralize sandy soils, such
as the Rousseau and Shawano soils, than to neutralize
silty or clayey soils. However, the lime leaches out more
quickly from sandy soils, making more frequent appli-
cations of lime necessary.

Ratings of available water capacity to a depth of 5
feet of soil or to bedrock are given in the capability unit
descriptions and are also listed for each series in the
section “Descriptions of the Soils.” These ratings are
defined in the “Glossary.” If the water required by a
crop during its peak use period is known, the number
of days that a given s011 will support the crop without
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those of the Deford series, and causing droughtiness.

Organic soils, such as those of the Carbondale series,

are well suited to both tile and open-ditch drainage, but

Eﬁere is a hazard of frost damage to crops grown on
em.

Subsidence is a hazard if organic soils are drained.
It lowers the organic soils in Wisconsin approximately
14 to 1 inch a year. The Carbondale soils have a high
subsidence potential. Subsidence is caused mainly by
loss of ground water buoyancy, consolidation, compac-
tion, and biochemical activity. The first three factors
result in initial subsidence, which normally occurs
within 8 years after the water table is lowered. Initial
subsidence of organic soils typically reduces the thick-
ness of the material above the water table by one-half.
Biochemical oxidation of the organic material then
causes continued subsidence at a fairly uniform rate
until either mineral material or the water table is
reached. The rate of subsidence increases with depth to
the water table—it can be stopped or slowed by keeping
th_el water level as high as possible for the proposed
soil use.

Controlling erosion.—The majority of the cultivated
soils in the survey area are subject to erosion. The
erosion hazard ranges from slight to very severe. There
are several methods of controlling erosion on different
kinds of soil. One of the most effective methods is main-
taining a good vegetative cover, either a growing crop
or plant residue from a previous crop. Other practices
to be used individually or in various combinations are
terracing, contour tillage, contour stripcropping, mini-
mum tillage, use of grassed waterways, and growing a
sod cover crop during critical periods of the year. Soil
blowing can be controlled by stripcropping at right
angles to the prevailing winds, stubble mulching, grow-
ing cover crops, and planting shelterbelts.

Suitable cropping system.—Soils of the entire farm
should be considered when planning a cropping system.
Soils that have few or slight limitations can be cropped
intensively; that is, row crops can be grown year after
year or frequently in relation to hay and small grain.
These soils respond well to lime and fer